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[Claim 1] The mercury removal approach in the exhaust gas characterized by 
pH of a mercury lean solution being seven or less in the approach of removing 
the mercury in exhaust gas by contacting the mercury lean solution containing 
exhaust gas and an oxidizer after a desulfurizing plant removes the sulfur 
oxide in the exhaust gas discharged from a burner. 

[Claim 2] The mercury removal approach in the exhaust gas characterized by 
to add an oxidizer to a mercury lean solution so that the oxidation reduction 
potential of the lean solution (it is hereafter called a desulfurization lean 
solution) of a desulfurizing plant and a mercury lean solution may be 
measured and the oxidation reduction potential of a mercury lean solution 
may become high rather than the oxidation reduction potential of a 
desulfurization lean solution in the approach of removing the mercury in 
exhaust gas by contacting the lean solution containing exhaust gas and an 
oxidizer after a desulfurizing plant removes the sulfur oxide in the exhaust gas 
discharged from a burner. 

[Claim 3] In the approach of removing the mercury in exhaust gas by 
contacting the mercury lean solution containing exhaust gas and an oxidizer 
after a desulfurizing plant removes the sulfur oxide in the exhaust gas 
discharged from a burner The mercury removal approach in the exhaust gas 
characterized by adding an oxidizer to a mercury lean solution so that pH of a 
mercury lean solution may be seven or less, and the oxidation reduction 
potential of the lean solution of a desulfurizing plant and a mercury lean 
solution may be measured and the oxidation reduction potential of a mercury 
lean solution may become high rather than the oxidation reduction potential of 
a desulfurization lean solution. 

[Claim 4] The mercury removal approach in the exhaust gas according to 
claim 1 to 3 characterized by adding an oxidizer to a lean solution based on 
the measurement value, measuring the mercury concentration in next gas 
before contacting the lean solution containing exhaust gas and an oxidizer. 

[Claim 5] The mercury stripper in the exhaust gas characterized by having a 
means to spray the mercury lean solution containing an oxidizer into the 
desulfurizing plant from which the sulfur oxide in the exhaust gas discharged 
from a burner is removed, and the exhaust gas processed with this 
desulfurizing plant. 

[Claim 6] The mercury stripper in the exhaust gas according to claim 5 
characterized by having further a means to measure the oxidation reduction 
potential of the mercury lean solution containing an oxidizer, and a means to 
add an oxidizer to the mercury lean solution of the specified quantity based on 
the measured value. 



[Claim 7] The mercury stripper in the exhaust gas according to claim 5 or 6 
characterized by pH of the mercury lean solution containing ah oxidizer being 
seven or less. 

[Claim 8] The mercury stripper in the exhaust gas according to claim 5 to 7 
characterized by having further a means to measure the mercury 
concentration in next gas before contacting the mercury lean solution 
containing exhaust gas and an oxidizer, and a means to add an oxidizer to the 
mercury lean solution of the specified quantity based on the measurement 
value. 

DETAILED DESCRIPTION 



[0001] [Field of the Invention] This invention relates to the approach and 
equipment from which the mercury contained in the exhaust gas discharged 
from bumers, such as a boiler, is removed efficiently. 

[0002] [Description of the Prior Art] In the thermal power station etc.. although 
the mercury under smoke eliminating generated with combustion of fossil 
fuels, such as coal, (existence as [ Under smoke eliminating mainly ] metal 
mercury or a mercury chloride) does not have many contents, the spread of 
processing techniques is desired from the toxic strength. As an approach of 
removing the mercury in exhaust gas, the mercury processing in the exhaust 
gas discharged from a refuse incinerator is considered briskly (for example, 
JP,62-61620,A). This is because high-concentration mercury is contained by 
the inside of the exhaust gas from a refuse incinerator. 

[0003] The flow of the equipment currently indicated by JP, 62-61 620,A as an 
example of the conventional technique is shown in drawing 6 . Trash D is 
thrown into a combustion furnace 31, and is incinerated, and exhaust gas A 
generated in that case is cooled with the exhaust gas cooling system 32. 
Subsequently, after ****** is removed by the electrical dust precipitator 33, 
exhaust gas is introduced from the lower part of the harmful gas stripper 34, 
contacts alkali water solutions, such as a sodium hydroxide, and harmful 
matter, such as chlorine in exhaust gas, a hydrochloric acid, and a sulfur 
dioxide, reacts with alkali, and it is removed. In this case, although the 
mercury in exhaust gas also dissolves into an alkali water solution, if the 
mercury in liquid (usually mercury dichloride : HgCI2) is returned and it 
becomes metal mercury, it will be re-emitted into gas out of liquid. In order to 
prevent this, an oxidizer (for example, a sodium hypochlorite, a hydrogen 
peroxide) is added. In this case, the addition of an oxidizer is adjusted by 
measuring the oxidation reduction potential and COD of liquid. Thus, purified 
exhaust gas A is discharged from a chimney stack 35. 

[0004] [Problem(s) to be Solved by the Invention] However, with the above- 
mentioned conventional technique, there is much consumption of an oxidizer 
because of the gas of the reducibility of the sulfur dioxide in exhaust gas 
(S02) etc. Furthermore, in order to supply an oxidizer, always absorbing the 
gas of reducibility, measurement of the exact oxidation reduction potential of a 
lean solution cannot be performed, but addition of the oxidizer optimal as the 



result is difficult. The technical problem of this invention is to abolish the fault 
of the above-mentioned conventional technique, lessen consumption of an 
oxidizer, and offer the removal approach in the exhaust gas which is efficient 
and can remove the mercury compound in exhaust gas, 

[0005] [Means for Solving the Problem] In order to attain the above- 
mentioned purpose, in Invention claim 1 and given in five S02 in exhaust gas 
etc., after a desulfurizing plant removes the gas of reducibility beforehand By 
making or less into seven pH of the mercury lean solution at the time of 
contacting the mercury lean solution (it only being hereafter called a mercury 
lean solution) containing the exhaust gas which came out of the desulfurizing 
plant, and an oxidizer S02 in exhaust gas Consumption of the oxidizer to twist 
is lessened and measurement of a still more exact oxidation reduction 
potential is enabled. 

[0006] invention claim 2 and given in six — S02 in exhaust gas etc. — after a 
desulfurizing plant removes the gas of reducibility beforehand, the oxidation 
reduction potential of the lean solution (desulfurization lean solution) of a 
desulfurizing plant and a mercury lean solution is measured, and an oxidizer 
is added to a mercury lean solution so that the oxidation reduction potential of 
a mercury lean solution may become high rather than the oxidation reduction 
potential of a desulfurization lean solution, furthermore - invention claim 3 
and given in seven - S02 in exhaust gas etc. ~ after a desulfurizing plant 
removes the gas of reducibility beforehand, pH of a mercury lean solution is 
seven or less, and the oxidation reduction potential of the lean solution of a 
desulfurizing plant and a mercury lean solution is measured, and an oxidizer 
is added to a mercury lean solution so that the oxidation reduction potential of 
a mercury lean solution may become high rather than the oxidation reduction 
potential of a desulfurization lean solution. 

[0007] Moreover, the oxidizer concentration in a lean solution is controlled by 
invention claim 4 and given in eight in the suitable range by adding an oxidizer 
to a mercury lean solution based on the measurement value, measuring the 
mercury concentration in next gas, before contacting the mercury lean 
solution containing exhaust gas and an oxidizer. As an oxidizer used for this 
invention, a sodium hypochlorite, hydrogen peroxide solution, etc. are suitable 
in respect of handling etc. 

[0008] [Embodiment of the Invention] Although this invention is further 
explained to a detail by the following example, it is not restricted in the 
following example. The example by this invention is shown in drawing 1 . like 
the usual smoke-eliminating processing system, although it consists of a 
denitrification plant 2, A/H (an air heater and the following ~ the same)3, GGH 
(a gas gas heater and the following - the same) 4 and 8, EP (an electrostatic 
precipitator and the following - the same)5, a desulfurizing plant 6, etc., by 
this example, the mercury stripper 7 is installed in the back wash of a 
desulfurizing plant 6, and the oxidation reduction potential of a desulfurization 
lean solution is further measured with the oxidation-reduction-potential 
measuring device 20. 



[0009] Exhaust gas A discharged from a boiler 1 is led to EPS via a 
denitrification plant 2, A/H3, and the heat recovery section 4 of GGH, and 
****** in exhaust gas is removed. In that case, some mercury in exhaust gas 
may adhere to a ****** front face depending on exhaust gas temperature. It is 
introduced into a desulfurizing plant 6 and the exhaust gas containing ****** 
which was not removed by EPS is S02 in exhaust gas. It is removed. 
Furthermore, the exhaust gas discharged from the desulfurizing plant 6 goes 
into the mercury stripper 7, the mercury lean solution (pH<7) containing an 
oxidizer is sprayed, and some mercury in exhaust gas is dissolved and 
removed by the lean solution. The exhaust gas discharged from the mercury 
stripper raises exhaust gas temperature, in the reheating section 8 of GGH, 
and is discharged from a chimney stack 9. Thus, the discharged mercury is 
efficiently removable. 

[0010] The detail structure of the mercury stripper 7 in the example shown in 
drawing 2 at drawing 1 is shown, the mercury removal from a duct 10 — it Is 
sprayed from a nozzle 14, and after the mercury lean solution B which 
contained the oxidizer in the exhaust gas Introduced into thd column 1 1 is 
dissolved and some mercury in exhaust gas is removed by the lean solution 
through piping 13 with a bottom to the pump 12, it is sent from a duct IS to a 
desulfurizing plant 6. Although the sprayed lean solution falls on a tank 16 and 
it is again sprayed from a nozzle 14 with a pump 12, the part Is sent to the 
oxidation-reduction-potential measuring device 20, and the oxidation 
reduction potential of a lean solution is measured. Moreover, pH of a lean 
solution Is measured by pH measurement equipment 21, and Acid D is added 
from the acid addition pump 22 if needed so that pH may become seven or 
less. Moreover, the oxidation reduction potential of a desulfurization lean 
solution Is also measured with the oxidation-reduction-potential measuring 
device 20, the measurement result is calculated with a computing element 23, 
and the oxidizer C stored in the tank 17 based on the count result is supplied 
into a tank 16 through piping 19 with a pump 18. 

[0011] In drawing 3 , they are pH of a lean solution, and Sb2 in exhaust gas. 
S02 by the oxygen in an absorption coefficient and exhaust gas It is S02 
when pH becomes seven or more, although an oxidation quotient is shown. 
S02 an absorption coefficient is high and according to the oxygen in exhaust 
gas Since an oxidation quotient becomes low, consumption of an oxidizer 
increases. Since pH of a mercury lean solution may benefit the alkali in Myst 
high when the desulfurization lean solution sprayed within the desulfurizing 
plant is contained as Myst in desulfurization outlet gas and this goes into a 
mercury stripper, as for pH, maintaining or less to seven is desirable. 
[0012] Although the relation between the oxidation reduction potential of a 
lean solution and the elimination factor of mercury is shown in drawing 4 , If 
an oxidation reduction potential becomes high, the elimination factor of 
mercury will increase and it will become almost fixed by 900mV or more. It is 
desirable to add an oxidizer so that an oxidation reduction potential may be 
set to about 900-1 OOOmV from the point of the removal engine performance 
and economical efficiency on this condition. In addition, the oxidation 
reduction potential measured here is the value which measured the normal 
hydrogen electrode as a reference electrode. However, it cannot be 



overemphasized that the optimal oxidation reduction potential seen from a 
mercury elimination factor or economical efficiency is influenced also with the 
mercury concentration in gas or the amount of spraying of a lean solution. 
Furthermore, the approach of adding an oxidizer so that the oxidation 
reduction potential of the lean solution of a desulfurizing plant 6 may be 
measured here and the oxidation reduction potential of the lean solution of the 
mercury stripper 7 may always become higher than the oxidation reduction 
potential of the lean solution of a desulfurizing plant 6 is also effective. 
Because, when the oxidation reduction potential of the lean solution of the 
mercury stripper 7 is lower than the oxidation reduction potential of the lean 
solution of a desulfurizing plant 6, the rate that the mercury which was not 
absorbed within the desulfurizing plant 6 is removed by the mercury stripper 7 
is because it becomes low. 

[0013] The example in the case of using the mercury density measurement 
equipment in exhaust gas is shown in drawing 5 instead of the oxidation- 
reduction-potential measuring device 20 in the example shown in drawing 2 . 
the mercury removal from a duct 10 — after the lean solution B containing an 
oxidizer is sprayed from a nozzle 14 through piping 13 with a pump 12 into the 
exhaust gas introduced into the column 1 1 and some mercury in exhaust gas 
is dissolved and removed by the lean solution, It is sent to a desulfurizing 
plant 6 from a duct 15. The sprayed lean solution B falls on a tank 16, and is 
again sprayed from a nozzle 14 with a pump 12. The mercury concentration in 
a duct 10 and the exhaust gas in 15 is measured with the mercury 
concentration meters 24 and 25, respectively. The measurenhent result is 
calculated with a computing element 26, and the oxidizer C stored in the tank 
17 based on the count result is supplied into a tank 16 through piping 19 with 
a pump 18. For example, the elimination factor of mercury Is calculated, and 
the addition of an oxidizer Is made to increase when an elimination factor is 
low. 

[0014] The pxidation-reduction-potential measuring device and mercury 
concentration meter which use in the above-mentioned example are usable at 
the measuring device of any principles, if the oxidation reduction potential of 
liquid and the mercury concentration in gas can be measured, respectively. It 
compares with the example of a comparison based on the conventional 
technique which was shown in drawing 6 according to drawing 1 and the 
example shown in 2 and 5, and is S02 in exhaust gas. There is little 
consumption of the oxidizer to twist, and since the oxidizer concentration in a 
lean solution is maintainable in the proper range, it becomes possible to 
maintain a high mercury elimination factor economically. 



[0015] [Effect of the Invention] According to this invention, the mercury In 
exhaust gas is economically removable at high effectiveness. 
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